1 / 30 



(LTF400HF15-A0X) 

V0.5 


LCD /IVDiC 

mm 3G 







3 / 30 


1 . 

2. S§ m*f\ 4 

3. SeMHfi 4 

3-1 3>H 2 4 

3-2 «S 4 

3-3 §g MOf 4 

3-4 Set Afgf 4 

4. Jig Afgf 5 

5. IP) SQ] S3 5 

5-1 »g ms sen 5 

5- 2 333 Ahgf !□ S3 6 

5-2-1 TFT LCD MODULE SOI S3 6 

5-2-2 BACK-LIGHT UNIT §LH S3 6 

6. SSf mg 7 

6- 1 SfS 7 

6-2 *S SHI 7 

6-3 7§ 52! 7 

6- 4 a* 1 ^S 8~ 1 3 

7. 333 ^S 13 

7- 1 TFT LCD 21 13 

7- 2 INVERTER 15 

7-2-1 Specification for Customer 15 

7-2-2 Internal Specification 15 

7.3 Back Light Uni t 16 

7-3-1 Specification for Customer 16 

7-3-2 Internal Specification 16 

8. Block Diagram 17 

8- 1 Input Circuit §3 2|IL 17 

8- 2 Back Light 18 

9. Input Terminal Pin Assignment 19 

9- 1 TFT MODULE ( Interface & Power ) 19 

9-2 Inverter Unit 20 

9-2-1 Inverter Input Pin Conf igurat ion 20 

9-2-2 Inverter Input Condition 20 

9- 3 EJ3 3S£f HAI 3S3°I 33 21 

10. Interface Timing 22 

10- 1 Time Parameter 22 

10-2 Interface Signal 2| Timing Diagram 23 

10-3 LVDS Interface 24 

10-4 33 0N/0FF £AH 25 

11. 33S AIS 53 26 

12. PACKING 27 

12-1 Carton 27 

12-2 Packing Sped f i cat ion 27 

13. Marking & Others 28 

14. General Precautions 29-30 

15. °8H Mil 33 3£ 31-34 



4 / 30 


1 =XH 

X1IM SSI 3°|5)3 7H®X1|g Targets 83301, 0|» 3 A) 20)1 3^5)3 38. 

2 . 888 ® 

TFT LCD LTF400HF1 5-AOX 

3. smJHfi 

3.1 33 

LTF400H FI 5-AOX 3 UI3® M El ^(Amorphous Silicon) 33 3®X|2E1(TFT :Thin Film 
Transistor)® 2®§ 2X)3 A)8§) SEH 3§ 8§!(Color active matrix) 88— | TFT 88 SAI 
2X)(LCD;Liquid Crystal Display) ModuleOIE). Module® Panel, ?§ 3333 Backlight®® 3 
83 01, Interfaced £ Digital 3833® 8S® 38 2838 883 38® Aipi 88S xH 
85)SSC). 8 HIM® 1,920 * 1080 (16:9) 32B 385)3, 1 0bit data® X1E|5)0t displays) D=| 
1.07B8 88S XI® 8 3. 

3 El 3 8X) 3S® SPVA Mode 3SS 38301 A|0)3® 833® 89°0I8S HI838 
8A|0)3 XII M 01 C). 

3.2 88 

© High Contrast Ratio & High aperture structure 
© 38 §B 88(DCC 38 33 xH8) 

© Wide UXGA (1920 x 1080 32) XI® (16:9) 

@ SPVA (Super Patterned Vertical Align) Mode ®A| 0)3(±178°) 

© 12 CCFL B/L Unit 8X1 88 

© Sync Format : DE(Data Enable) Mode XI®, H/V-sync only XI® S3 
® Aipi+ 8 8 8 El Ell 01 2 (2 pixel/clock) 

3.3 8880 ) 

© Home-alone Multimedia TFT-LCD TV 
© High Definition TV Ready (HD TV Ready) 

© AV XII 88 5)8 SAI 883 


3.4 


8 3 A) 8 


9 8 

A) gf 

e ® 

b| 3 

®sSA|®3 

885.6(H) X 498.15 (V) (EH33 40.0") 

mm 


382X) 

a— S i TFT Active matrix 



S83S8 8 

1 . 07B( 10b i t dithering) 

color 


323 

1,920 x 1080 

pixel 

1639 

32UHS 

RGB Vertical Stripe 



32371 

0.46125 (H) x 0.15375 (V) 

mm 


SAI3S 

Normal ly Black 



S®3E| 

Haze 0 % ,5® 33(2H) 
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4. 3|^gf 


9 ^ 

A) gf 

B°l 

NOTE 

ESS>|^33| 

952(W) ± 1 .0 x 551(H) ±1.0 x 54. 4+1. 0(D) 

mm 


^3|| 

7,800 (Typ.) 

9 

1 0,500(MAX) 


5. icn aoi 

5.1 93 Ahgf 101 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Storage temperature 

Tstg 

-20 

65 

°C 

(1) 

Operating temperature 

Topr 

0 

50 

°c 

(1) 

Shock(Non-operating) 

Snop 

- 

50 

G 

( 2 ) 

Vibration(Non-operating) 

Vnop 

- 

1.5 

G 

( 3 ) 


NOTE (1) 8E2f &CHoE OFSH US Oil WEQ. 

(SCHsE SEE 39 °C §J <40 °C Oil AH 93.8%RH0II 8H&>) 



Temperature (°C) 


NOTE (2) 11ms ±X,Y,Z (699/ 121) 

NOTE (3) 10~300Hz/1.5G /1 0 min SR, XYZ, 30 min/axis 
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5.2 EJ\^ Ahgf mO\ 3^ 

5.2.1 TFT LCD MODULE SOI 


(Vss = 0 V) 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage/ Display 

Vdd 

Vss-0.3 

18 

V 

(1) 


NOTE(1 ) S °l £1 Oil AH . 


5.2.2 BACK-LIGHT UNIT 

(Ta:25±2°C) 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Lamp Current 

lL 

- 

15 

- 

mArms 

(0,(2) 

Lamp Frequency 

Fl 

30 

- 

- 

kHz 

(1) 


note(i ) slhxi* shut a?, s&oi 4 sis. sai^ lh oii ah 

7 sabots. 

NOTE(2) Single Lamp 3IE. 
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6. S ha t 

6.1 9)3 

tts ezi 

gE : 25°C±2°C / sE : 25%~85% RH / 33 : 86kPa~106kPa / QM : ILuxOISI- / 
¥§(33321 Ut§ 13) / ?2S 
-. Warm-Up Time : © 3IE 30¥ 013 

(D ¥3 3(3 155 2.^)£S center 9E» ¥36)01 10¥3 91 E 2) 
SI 91 E X)0|£| dl3 0.5%0|6)3 £|¥ i|5 AI3 


Twarm-up — (| Lumt-io - Lumnow | / Lumnow ) * 100 < 0.5 3 £l¥ AIZI 

where , Lum t -iofe lOSS 91 E , Lum n0 wc SI 91 E 


6.2 ¥3 3tll(LMD : Light Measurement Device) 

-. : BM-5A(TOPCONtt), BM-7(TOPCONtt), PR-650(Photo Reserchfl) 

-. ¥3 3 3 §y 3Sf : 



6.3 ¥§ 52 

-. TFT LCD Module : VCC = 12.0 V, fV = 120 Hz, fDCLK = 297 MHz, fH = 135KHz 
-. BACK-LIGHT UNIT : Total Lamp Current = 180 mA / BALANCE = 45 (KHz ±2KHz) 
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ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

Luminance of White 
(center) 

Yl,avg 

400 

500 

- 

cd/rrf 

Contrast Ratio (center) 

CR 

4000 

6000 

- 

_ 


Brightness Uniformity 
(9point or 13Point) 



n „ 

Rx 


0.640 



Red 

Ry 


0.330 




Gx 


0.285 


Color 

Chromaticity 

Green 

Gy 

typ. 

0.610 

typ. 

(CIE 1931) 

R|,l A 

Bx 

-0.03 

0.150 

+0.03 


Diue 

By 


0.060 



WEi'Ia 

Wx 


0.280 



W 11116 

Wy 


0.290 


Color Gamut 

- 

70.0 

72.0 

- 

Color Temperature 

CCT 

8,000 

10,000 

12,000 



e l 

75 

89 

- 

Viewing Angle 

xior. 

e r 

75 

89 

- 

(CR^IO) 

Ver. 

e h 

75 

89 

- 



e l 

75 

89 

- 


Crosstalk 

Flicker 

Gamma 

Response time 
MPRT 


Rising 

Tr 

Falling 

Tf 


G to G 
Avg 


BM-5A (1) 


PR-650 


Center 

Point 


Degrees 


BM-5A 


15.0 

% 


256GrayR| 
40GrayO| oi 

5.0 

% 


256GravR| 
41GrayO| # 

8 

- 


(4) 

2.5 

- 


PI 71 XH 

- 


BM-7 


10 

ms 


(5) 

15 




11 

ms 

VG- 848 

S A) MPRT 

ms 

7|£ 




NOTE (1) 

► = §Ylx| : ^SYlxlb Active ArealH 9HH §2? &CK(SPI°| 3^ S5) 



® WHITE #|E°I §£| (Yl) 

: ^§°lx| gg) Point® Oil AH WHITE AE(Yl) 


© CH td I td I (C/R : Contrast Ratio) 

: ^§°lx| lo f Point® Oil AH WHITE(Gmax) ¥|E£i BLACK(Gmin) ¥lE— I til 5=. §— I. 

CR- G max(5) 

Gmin(5) 01 T I AH , ( ) °t£| *§ Point 

© Brightness Unifomity(Buni) 

: Panel M WHITE mm 9HH(13HH) points ¥l£S ^§mOI ORH^Hi 1*01 §°| 


„ B max- B min 

Bum = 

B max 


xlOO 


where, Bmax = Maximum Brightness 
Bmin = Minimum Brightness 
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NOTE (2) 

► A I Ot 9 (Viewing angle)£| §£| : C/ROI 100193 = AR3 3 3 



NOTE (3) 

► 9‘S 59(Crosstalk;Cross modulat ion)2| §2.|(Dsha): I 9s ; ZJ-9 0 1l £190=1 ^H td l tl l^|- 

999# 99. 


Crosstalk Modulation Ratio(DsHA) = 


Ynormal Y abnormal I 


Ynormal 


x 100(%) 


* White Box o 1 2-| 2.| back ground pattern# Grayl- Gray64 99 4Gray 99 — # #9 

* Horizontal Crosstalk 9 Vertical Crosstalk# S.# 99 

* #9 S99 99 #9# CrosstalkaU 99 

941 : Normally White mode A l Box# Black(Gmin) /Normally Black mode A l Box# white(Gmax) 
* Crosstalk 99 Pattern Si Point 

Horizontal Crosstalk 




M 

„ 2L/3 , 

► 


iL 


T 

H/2 

1 

White 
Pattern 
(Grav 64) 

m, y b 

i 

Y,. 

V 
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Vertical Crosstalk 


H 


2H/3 


L 


„ L/2 r 




White Pattern 
(Gray 64) 


OYbI Yb 2 © 



NOTE (4) 

► s|-S£| 7-| iy ( F I i cker ) °\ §a| : LCD Pane I s| s|-go| 

© ^|a(-ai° F |i c ker ^§Mo|| 


°l*l 
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2 Dot Inversion ¥-§- = 


NOTE (5) 

► IISAI Z!(Response time)— I 3°l: St^OI Ot¥?-l 1 IH£t g-tOtH CtH Oil 
AtOIS SOTb A| 2J-21 It 


¥M0| 10% 2t 90% 


- Normally Black modeSt 



Gray to Gray Response Time 


Q-ay 

End 


0 

31 

63 

95 

127 

159 

191 

223 

255 

Start 

0 


T r(0-31 ) 

Tr(0-63) 

Tr(0-95) 

Tr(0-127) 

Tr(0-159) 

Tr(0-191) 

T r(0— 223) 

T r(0— 255) 

Ton 

31 

T f(31— 0) 


Tr(31-63) 

T r(31— 95) 

T r(31— 127) 

T r(31— 159) 

T r(31— 191 ) 

T r(31— 223) 

T r(31— 255) 

63 

Tf(63-0) 

T f (63-31 ) 


Tr(63-95) 

T r(63— 127) 

Tr(63-159) 

T r(63— 191 ) 

T r(63— 223) 

T r(63— 255) 

95 

Tf(95-0) 

T f (95-31 ) 

T f (95-63) 


T r(95— 127) 

Tr(95-159) 

T r(95— 191 ) 

T r(95— 223) 

T r(95— 255) 

127 

T f(127— 0) 

T f(127— 31 ) 

Tf(127-63) 

T f(127— 95) 


T r(127— 159) 

T r(127— 191 ) 

T r(127— 223) 

T r(127— 255) 

159 

Tf (159-0) 

T f(159— 31 ) 

Tf(159-63) 

T f(159— 95) 

T f(159— 127) 


Tr(159-191) 

T r(159— 223) 

T r(159— 255) 

191 

T f(191— 0) 

T f(191— 31 ) 

Tf(191-63) 

T f(191— 95) 

T f(191— 127) 

T f(191— 159) 


T r(191— 223) 

T r(191— 255) 

223 

T f (223-0) 

T f (223-31 ) 

T f (223-63) 

T f(223— 95) 

Tf (223- 127) 

T f(223— 159) 

T f(223— 191 ) 


T r(223— 255) 

255 

T f (255-0) 

T f (255-31 ) 

T f (255-63) 

Tf(255-95) 

Tf (255- 127) 

Tf(255-159) 

T f(255— 191 ) 

Tf(255-223) 




Toff 



T*(X— Y) : Response time from level of gray(X) to level of 
gray (Y) 

Response time = I [T*(X— Y)] / 72 
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7. 


7.1 TFT LCD eg 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage 

Vdd 

10.8 

12.0 

13.2 

V 

(1) 

Power Consumption 

(a) Black 

- 

500 

600 

mA 

(2), (3) 
(5) 

( b ) White 

- 

500 

600 

mA 

(c) Sub V-str ipe 

- 

1000 

1200 

mA 

Vsync Frequency 

fv 

95 

120 

125 

Hz 


Hsync Frequency 

fH 

100 

135 

150 

kHz 

Main Frequency 

f DCLK 

260 

297 

320 

MHz 

Rush Current 

1 RUSH 

- 

5 

7 

A 

(4) 


note(i) uesaioi chi oi eh §y aoia eseioi ?im a(vss = ov) 

(2) fv — 120 Hz, focLK = 297 MHz, Vdd = 12V, DC current 

(3) euiaa xfl3 EH id 


(a) Black EH 0 (b) White EH Id 



(c) H-str ipe 





( 4 ) ^§£2 (12V =?£, rising time =470AS) 
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7.2 Balance 

[Recommended Electrical Characteristics] 


31- 3 

o — 1 

Symbol 

Spec. 

Ef?l 

h|:h 

Min 

Typ 

Max 

Total Input Current 
(IP Output Current) 

CD 

IT, 

165 

183 

201 

fflA rms 

PWM duty : 100% 

: D 15mA/Larnp 

IT i = l HV i j CN1 01 ,1 02 (Normal Polarity) 

IT p IT i .max 

IT P 

225 

250 

275 

mArnax 

Operating Voltage 

HV 

552 

690 

828 

Vrms 


Operating Frequency 

fop 

44.5 

45 

45.5 

kHz 

Switching Frequency 

Dimming Frequency 

f pwm 

140 

150 

160 

Hz 


Dimming Duty Ratio 

Dpwm 

(*2) 

15 

- 

100 

% 

Normal Bright Control Range 
Refer to (*2) for striking mode operation 

Striking Voltage 

HVstriking 

(*2)(*3) 

1500 

- 

3000 

V r ms 

Max Value (Corona gTS^HAigor) 
Min Value (Based on Lamp Spec) 

Striking Time 

fstriking 

(*2)(*3) 

1 .0 

- 

2.0 

sec 

Based on Lamp Spec. 

Shutdown Time 

tsD 

(*2)(*3) 

1 .0 

1 .5 

2.0 

sec 



Note 

(’1) Asymmetric ratio must less than 10% [ | l p - L p | / l rms < 0.1] 

Crest factor must be from 90% to 110% [0.9< l p or L p / ( L s Xa/2 )<1 .1 ] 



* Unbalance Rate : 

I Ip - l-p I / L.X100 

* Distortion Rate : 

Ip or Lp / l rms 


(*2) Striking Voltage [HV strikino ] based on Lamp spec, at 0°C ambient temperature. 
Striking Mode Operation Requirement 

- Soft Start Time [t sst ] < 10ms 

- PWM Dimming Duty < 100% 

- No Current flows in PWM Dimming Off Period 
Normal PWM Dimming Operation 

- PWM Dimming Rising/Falling Time t rise < 200/zs 

- t riSB can be turned for minimizing Acoustic Noise Emission 

IP and Balance Board should be turned without oscillation waveform 
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Lamp Current (Striking Mode) Lamp Current (PWM Dimming Mode) 

(*3) Striking Mode from IP must be maintained until all of lamps turn on 
(within Lamp Strike Time) 


[Feedback I/O Specification] 


3ke. 

<=> — i 

Symbol 

Min 

Typ 

Max 

Ef°l 

Remark 

Supply Voltage 

v cc 

10 

12 

14 

v dc 


Input Current 

lc 

20 

- 

100 

mA 


Protection 

High 

Voltage 

V LD (*2) 

V cc -0.5 

- 

v cc 

V 

Normal : High 
Abnormal : Low 

Low 

Voltage 

- 

- 

1 


Note (’1) Balance Board Feedback Output Stage 


Balance BID 



FB2 


FBI 


FB 


IP BID 


(*2) Balance Board LD Output Stage 



Comparator OUT 


Ca 

3C*fi W1 S O 1 i>^50V«7l=t. , 1 IKW 
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[Balance Board I/O pin A[gJ=] 

CN101 Connector : 130001WR-02E (YE0NH0) 


Pin No. 

Symbol 

Remark 

1 

HV1 

High Voltage Normal Polarity Input 

2 

HV2 

High Voltage Normal Polarity Input 


CN102 Connector : SM02-BDAS-10_VD (JST) 


Pin No. 

Symbol 

Remark 

1 

HV1 

High Voltage Normal Polarity Input 

2 

HV1 

High Voltage Normal Polarity Input 


CN104 Connector : KN30-7P-1 .25H (Hi rose) 


Pin No. 

Symbol 

Remark 

1 

v 00 

12V Power Supply 

2 

FB 

Current Feedback Signal 1 

3 

FB 

Current Feedback Signal 2 

4 

GND 

Signal Ground 

5 

GND 

Signal Ground 

6 

LD 

Protection Signal (Lamp Detected) 

7 

LD 

Protection Signal (Lamp Detected) 
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7.3 ^ R10IM ^bd(BackLight Unit) 


(Ta:25±2°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Note 

Lamp Current 

II 

- 

15 

- 

mAnns 

(1) 

Lamp Voltage 

Vl 

- 

839 

- 

Vnns 

(1) 

Lamp Frequency 

f L 

30 

- 

- 

kHz 

(2) 

Operating Life Time 

Hr 

50000 

- 

- 

Hour 

( 3 ) 

Start up Voltage 

Vs 

- 

- 

0°C; 1,750 

Vnns 

( 4 ) 

25 °C : 1,500 


N0TE(1 ) Lamp— I SS Si SS OtEH 3ixti 


BALANCE 

BOARD 


HOT 1 


COLD 1 


HOT 2 


COLD 2 


LCD 

Module 


HOT 11 


COLD 11 


HOT 12 


COLD 12 


G 

N 

D 


(2) iEiSE SS SW HSS^KHIAH 2SSSAI S^^tEHOII AH S2H *2|£ 

50%0im SIP1X|£ AIZ1°S §£|ti.(Ta=25°C) 

- &J\ Lamp 3S 4=SS 

(3) SAia St 0|^£| EitOI Lamp* startAIXPI VI6101 LampOII IS 0|& ^AlEI^Ot 

m. ns xi as Lamp At ssaxi as 4 as. 



8. M^l C|-0| CHH^(Block Diagram) 
8.1 Input circuit fUl-SIsl 
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+ 12V sa Odd Even 
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8.2 Back Light 

M HOT At°f : HIGH VOLTAGE □COLD At°f : COLD VOLTAGE 


COLD 1 


COLD 2 


O 


COLD 3 


& 


COLD 4 


Q 


■ 


COLD 9 


COLDIO 


m 

m 


COLD 11 


COLD 12 


CCFL1.2 


CCFL3.4 


CCFL1 1,12 


HOT 1 


HOT 2 


HOT 3 


HOT 4 


HOT 9 


HOT 10 


HOT 11 


HOT 12 
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9. B!S BAH(lnput Terminal Pin Assignment) 

9.1 TFT LCD Sli(lnterface signal & power) connector : 82PIN (UJU) 


(NC) NOT CONNECTED : THIS PINS ARE ONLY USED FOR SEC INTERNAL OPERATIONS. 
(LVDS_SEL) : IF THIS PIN : HIGH (3.3V) -► NORMAL NS LVDS FORMAT 

: LOW (GND) -»• JEIDA LVDS FORMAT 
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9.3 gj^£!s2f ^5|| 


COLOR 

DISPLAY 

DATA SIGNAL 

GRAY 

SCALE 

LEVEL 

RED 

GREEN 

BLUE 

R 

0 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

GO 

G1 

G2 

G3 

G4 

G5 

G6 

G7 

G8 

G9 

B 

0 

B1 

B2 

B3 

B4 

B5 

B6 

B 

7 

B8 

B9 

BASIC 

COLO 

R 

BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

BLUE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 

GREEN 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

CYAN 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 

RED 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

MAGENT 

A 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 

YELLOW 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

WHITE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 

GRAY 

SCALE 

OF 

RED 

BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RO 

DARK 

t 

i 

LIGHT 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R2 































R3~ 

R1020 































1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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NOTE 

(1) Gray §°l : 

Rn : Gray, Gn : ^ Gray, Bn : Ht^ Gray (n=Gray level) 

(2) : 0=Low level voltage, 1=High level voltage 
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10. eiEIEIIOI^ BOISJ 
10.1 Time parameter 


SIGNAL 

ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Clock 

Frequency 

1/Tc 

240 

297 

310 

MHz 

- 

Hsync 

Fh 

- 

135.0 

140 

KHz 

- 

Vsync 

Fv 

- 

120.0 

125 

Hz 

- 

Vertical Active 
Disply Term 

Display Period 

Tvd 

- 

1080 

- 

lines 

- 

Vertical Total 

Tv 

1092 

1125 

1350 

lines 

- 

Horizontal Active 
Display Term 

Display Period 

Thd 

- 

1920 

- 

clocks 

- 

Horizontal 

Total 

Th 

2092 

2200 

2348 

clocks 

- 


-»• £ Xlise DE mode^ H-sync21 V-sync(ds£| gj^01¥71 


^oii §s§ m . 

10.2 Spread Spectrum 


Spread Spectrum 

Modulation Rate (max) 

Modulation Frequency 

Input SS 

±1.5% 

300KHz 





10.3 &] EH ffll 01 ^ EfOlgJ D0ICH3^( DE Mode) 


I Tv 

Tvd 

* _r _ u — i_r “ltu - 

4 


dclk urrurrm — ruin Jiimaruin. JiruirirL--JUL 


DATA 

SIGNALS 



Odd Data 
Even Data 


Dclk 


DISPLAY 
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10.4 LVDS Interface 

- LVDS Receiver : TconlH 

- Normal Data Format 

LVDS OPTION( 45pi n ) : IF THIS PIN : HIGH (3.3 V) -» NORMAL NS LVDS FORMAT 

: LOW (GND) -» JEIDA LVDS FORMAT 


NORMAL FORMAT (Each Channel)] 



JEIDA FORMAT (Each Channel) 



Rx[0] 


10.5 S/2^ £AH (Power ON/OFF Sequence) 
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: Latch-upOlU LCD 2§£l DC operations spi?loH £AHSr 0PH21 IfOtOt S. 



NOTE 


(1) eld eptm= avsxia sag v DD 2i imot eta. 

(2) LCD S °| LH Oil AH £§#£| &&m 21J\ & 5. LCD A) S»£PI &0\\ dVi 

a ERM HDI2 0II LCDs M IH, as Oil NOISED 

(3) V DD a SAta s SEIffllOia MOUHI a h fe ^ EH (Interface Signal High 

Impedence)^ &AIZI #X[ gf 51. 

(4) Power Off#- AH Power OnSPI S10II AHSOI glSlsI gfSl# #§. 
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ii. Aiasa 


A| o-l okS- 

1 mi o — i 

A|fT 


-2.q=^.AH 

1 1 — — 1 o 

-20 ~ 60°C, lOcycle 

4°H 

HTOL 

50 °C, 1000HR 

8 d H 

LTOL 

0°C, 1000HR 

4 d H 

RTOL 

25 °C , 7||^ ~ 

4 d H 

HTS 

70 °C, 500hr 

4 d H 

LTS 

-30 °C, 500hr 

4 d H 

THB 

40 °C / 95%RH, 500hr 

4 d H 

WHTS 

60 °C / 75%RH , 500hr 

4 d H 

T/C 

-20 °C ~ 60 °C , 200Cyc 1 e 

4 d H 

ESD 

(HR#) 

C D II : ±10 kV,150pF/330 Q ,9Point ,3S| /Point 

3 d H 

ESD (-?■•§■) 

: +8 kV ,150pF/330Q ,200Point,1S|/Point 
: +15 kV,200pF/100Q ,200Point ,1$| /Point 

A 3°H 

POWER 

ON/OFF 

30^(on) / 30i(off) : 12,000 S| 

4°H 

1 ! CD 

1 0~300Hz/ 1 . 5G/1 0m i nSR , XYZ, 30m i n/ax i s 

3°H 

TfT — i 

50G, 11msec, ±XYZ 1 time/axis 

3 d H 

PALLET £!§ 

1.05 Grms, Random, Z^ 1 Hr 

1 PALLET ( 22 n H ) 

PALLET Drop 

4s : 20 cm 

1 PALLET ( 22 n H ) 


HTOL/LTOL : High/Low Temperature Operating Life 
THB : Temperature Humidity Bios 
HTS/LTS : High/Low Temperature Storage 


WHTS : Wet High Temperature Storage 
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12. PACKING 

12.1 Carton 

(1) Packing Form 

Corrugated fiberboard box and EPS cushion as shock absorber 

(2) Packing 


Pac lihiii- 
Pallet box 


Cushion-Foam 


LCD Module 


Cushion -Foam 


Pallet-Plastic 



Direction be able to open it 



12.2. Packing Specification 


ITEM 

Specification 

Remark 

LCD Packing 

lOea / Box 
(Packing-Pallet Box) 

1. 100 Kg / LCD (lOea) 

2. 7 Kg / Cushion-pallet (2ea) 

3. 6.7 Kg / Packing-Pallet Box (lea) 

4. Cushion-pallet Material : EPS 

5. Packing-Pallet Box Material : DW4 

Pallet-Plastic 

lBox / Pallet 

(PE,W1 150, L985,H125, BLUE) 

1. Pallet weight = 8kg 

Packing Direction 

Vertical 


Pallet size 

H x V x height 

1150mm(H) x 985mm(V) x 609mm(height) 

Pallet weight 

109.7kg 

Pallet (8kg) + Cushion-Foam (7kg) 

+ Module (78kg) + Packing-Pallet Box (6.7kg) 
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13. MARKING & OTHERS 

A nameplate bearing followed by is affixed to a shipped product at the 
specified location on each product. 


(1) 

Parts number : 

: LTF400HF15-A0X 

(2) 

Revision 

: One letter 

(3) 

Control 

: One letter 

(4) 

Lot number 

7 K 6 H 123 01 A 


1 2 3 4 5 6 7 


©7 : Line 
© K : Device 
© 5 : Year 
© H : M onth 
©123 : LOT NO 
© 01 : GLASS NO 
® A : CELL NO 


(5) Nameplate Indication 


^ 0 ^ 

LTF400HF15-A0X 

0832 




MADE IN CHINA 

7K6H 1 2301 A 
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(6) Bar code marking for Customer 

The bar code marking is attached to module backside. 


1) MODEL NAME : LTA400HF15 - AOX 

2) SAMSUNG 

3) MADE IN KOREA 

4) PRODUCTION NUMBER 

5) USER MODEL NAME 


Bar code shows a) user model name, b) production number 

a) User model name 
LTA400HF15 - AOX 


b) Production Number 

SAMSUNG 

MADE IN CHINA 


*6430008B* 


SERIAL NO 


ooooooo 


1*1 REVISION CODE 


PRODUCTION MONTH 
PRODUCTION YEAR 


(7) Packing box attach 



DEVICE : LTF400HF15-A0X 
TYPE : LTF400HF15- 

.MM TT MM. 


MADE IN CHINA 


C06040Q01 
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14. General Precautions 

14.1 Handling 

(a) When the module is assembled, It should be attached to the system firmly 
using every mounting holes. Be careful not to twist and bend the modules. 

(b) Refrain from strong mechanical shock and / or any force to the module. In 
addition to damage, this may cause improper operation or damage to the 
module and CCFL back-light. 

(c) Note that polarizers are very fragile and could be easily damaged. Do not 
press or scratch the surface harder than a HB pencil lead. 

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a 
long time, Staining and discoloration may occur. 

(e) If the surface of the polarizer is dirty, clean it using some absorbent 
cotton or soft cloth. 

(f) The desirable cleaners are water, IPA(lsopropyl Alcohol) or Hexane. 

Do not use Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl 
acid or Methyl chloride. It might permanent damage to the polarizer due to 
chemical reaction. 

(g) If the liquid crystal material leaks from the panel, it should be kept away 
from the eyes or mouth . In case of contact with hands, legs or clothes, it 
must be washed away thoroughly with soap. 

(h) Protect the module from static , it may cause damage to the CMOS Gate 
Array 1C. 

(i) Use finger-stalls with soft gloves in order to keep display clean during the 
incoming inspection and assembly process. 

(j) Do not disassemble the module. 

(k) Do not pull or fold the lamp wire. 

(l) Do not adjust the variable resistor which is located on the module. 

(m) Protection film for polarizer on the module shall be slowly peeled off just 
before use so that the electrostatic charge can be minimized. 

(n) Pins of l/F connector shall not be touched directly with bare hands. 



14.2 Storage 
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(a) Do not leave the module in high temperature, and high humidity for a long 

time. It is highly recommended to store the module with temperature from 0 

to 35C and relative humidity of less than 70%. 

(b) Do not store the TFT-LCD module in direct sunlight. 

(c) The module shall be stored in a dark place. It is prohibited to apply sunlight 
or fluorescent light during the store. 

14.3 Operation 

(a) Do not connect, disconnect the module in the "Power On" condition. 

(b) Power supply should always be turned on/off by the item 6.3 

"Power on/off sequence" 

(c) Module has high frequency circuits. Sufficient suppression to the 
electromagnetic interference shall be done by system manufacturers. 
Grounding and shielding methods may be important to minimize the 
interference. 

(d) The cable between the back-light connector and its inverter power supply 
shall be a minimized length and be connected directly . The longer cable 
between the back-light and the inverter may cause lower luminance of 
lamp(CCFL) and may require higher startup voltage(Vs). 

14.4 Others 

(a) Ultra-violet ray filter is necessary for outdoor operation. 

(b) Avoid condensation of water. It may result in improper operation or 
disconnection of electrode. 

(c) Do not exceed the absolute maximum rating value. ( the supply voltage 
variation, input voltage variation, variation in part contents and environmental 
temperature, and so on) Otherwise the module may be damaged. 

(d) If the module displays the same pattern continuously for a long period of 
time.it can be the situation when the image "Sticks" to the screen. 


(e) This module has its circuitry PCB's on the rear side and should be handled 
carefully in order not to be stressed. 
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is. ag gsHga aa Jim 

i5.i gxiga 

OhBHOII MMoim saoil MAHg ¥S 91 ClbhOI^ SOII ag£|g SOI SlOUHfe eh@a. 
s i5.i a soil °isH ai- § oi gxigoi sum mm 


gag 

Cadmium and cadmium Shag* 1 

PBB(p I ybromob i pheny I )g, PBDE (polybrominated biphenyl ethers)g * 2 
Polychlorinated biphenyl (PCB) g 
Polychlorinated naphthalene g 

Organic tin Shihg (Tributhyl tin category/T r i pheny I tin category) 

Asbestos 

AzoShag (S5H g S 8.3011 U2h Sib Amineg ggShg Shag. 01 Sh ifg gxng 
xigaa^ agshot gaaa ahs°i ¥S 2 S¥ Ahg gxiaoi 21 a.) 

*1 : SSXHS01I Ql 5H AH g gg, 3hHg, 63h 3i, y°| ggg a 31 lOOppm 

oiaoi smm aa. 

* 2 : aa gag gxiag aa si°a ( gg°i aoiga gxiis nh = 01 ¥i§n gxi mm g 
ggsa. 

3hHg°| gg, OhBH oil lAIShfe ¥91011 □ th AhgtHI □ §H Ah g a AH gA|£|01 21X1 8t°U, 

gxiis aoiag aaaa^. mmm aa. 

S 15.2 Amt aag 91 J \ Eh shagg sag &m gs 


§£ 

si gs 

(a) DC SEH, A9IAI, HBIIOI, “ Bll 01 OH § asigg figShg 

ea j\j\°\ ej\ aa 

(b) assAiaxitHi agaa a gon 

(c) Ni-Cd ail (3¥S SAIShg 51, ag 0101 SOH sE! 

Ni-cd axig 2007a 3 gg ainigsg aa. 

2003 a 3Sg 

(d) ga 91 gaa^a °jg, gg 

2004a 3 a a 







L oHM —I oH ±±16.3011 XIIAIofe OhElOl 


ISS ^XletCK 


E15.3 01£SSS°I 


°| §H gfgSHAIfe Ohei 8ii 


CAS No 

92-67-1 

92-87-5 

95-69-2 

91-59-8 

97-56-3 


106-47-8 

615-05-4 

101-77-9 

91-94-1 

119-90-4 

119- 93-7 
838-88-0 

120- 71-8 
101-14-4 
101-80-4 
139-65-1 
95-53-4 
95-80-7 
137-7-7 
90-04-0 


OhE! 

4-amonod i pheny I 
Benzidine 

4-ch I oro-o-to I u i d i ne 
2-naphthyl amine 
o-ami noazotoluene 
2-ami no-4-ni trotoluene 
p-chloroani I ine 
2,4-diaminoanisole 
4 , 4 1 -d i am i nod i pheny I me t hane 
3 , 3 1 — d i ch I orobenz i d i ne 
3 , 3 1 -d i met hoxybenz i d i ne 
3 , 3 1 — d i methy I benz i d i ne 
3, 3 1 d i met hy I -4 , 4 1 -d i am i nod i pheny I methane 
p-cresidine 

4,4 1 -methy I ene-b i s— (2— ch loro ani I ine) 
4,4' -ox i dean i I ine 
4,4 1 -th i od i an i I ine 
o-toluidine 
2,4— to 1 1 uy I ened i am i ne 
2,4,5— t r i menthy I an i I ine 
o-anisidine 


15.2 &SHPI mm 
a§ 2 i gag i 


16.5011 


■M CHi= 


f0IU SXIOII 


EICHAHfe of 


15.4 &S!HPIsl 


L_|- Q_l I — -|- q L o I - 


^ o □ I -A. o -gj.gj-1 


PVC §! PVC SSi 
PBB, PBDE 012121 ^71 
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0f8H2 SSOII MAH¥ SaifMAH CHAHPISOI 0|Sm &EH0IIQ, ¥S2 AIS 3! ^3^1 
SfSmSQI 210] M §HS¥S2 AII^AI-gOI ¥S0imCKQ aasfOH £8.52 SSHPI 22^X1 
S 3 HPIShS &LK 

Q3, CHAIIXH £2 Al^smoi SSsHS! §¥¥ Xiag 222X1 80 AISSXIS &2. 

S& CHAHPISOI Si OH SBXHI2 £§(HI 28H All 21 ^ 01122 BSS 3¥¥ Ala* XH£3&P 


15.5 &3HPIM10II □& 


SI- ^ Q 2C □ 


1 SSBIPI 


AfSSXI : 0I3H (a) , (b) , (c) , (d) , (e) , (f ) , (g) , (h) , ( i ) , ( j ) , (k) , ( I ) , (m) % 
§E. 0113(31 aSAH, a3SdH3& soil CH& 2£ S¥ 

(a) ¥ All AH S|» £aa Ail *2 21 S¥ (2 All Oil S2 SS£I¥ ¥¥)(HI2 
AIS (SSh^^l CHI AIS£I¥ °JgI1l. 2£ S) 

(b) aXHUISCHI AIS5I¥ 23 All. 2£ S 

(c) ¥ All AH S|» 5S& Ail *2 23¥0|| A1S5I¥ S§ as SH ¥ E§B 

(d) B¥¥ SA|5l¥ £8 aSSIXI 

(e) ¥32 2 ¥22 ■ SIHBX1 §2 SSXHSI 
(SPI¥S/2£AHI UU|0|^/5 |eaj3 §) 

(f) ¥§-Udt0|£2 IH¥S¥S SS, BSS SS 
(Pb 85wt% 01 a2 ¥¥/2S) 

(g) “eisa 01221 sassrni ss@ y- 

(h) SS SSSIfe S§ as 

(i) Eg, SB, AHSPI2 AH 3 All 

(j) SBgBAH SS SSSfe S§ as 

a°J, OhSH ass S2MBAH2 22 1¥X SISSQ. 

si-=i ss li- si-o aei^ci 

t=l CD CO TT t=) CD TT ¥1 o O —I— 

a AH 0.3wt% 01 a 

ggoisas o.4wt% oia 

sas 4wt% oi a 

(k) 2003a 3 a a 01 si on sxia a a aaaxi 


SI HISS 
(n) 0122 


2003a 3 a 

□h 


2004a 3a 

□ h 


i .3 saaa sa aas sig ga 

axrniis sa saasoii aas 2 a aan as stasHAig aaa. 
ssxia ssaxii, bxk xtaxiioii axurna saga sa§ asimot 5ppm oia°s aa. 
01 M2 axHSiaa, SS2BM MAH¥ BS EN 1122 r Plastics - Determination of 
cadmium - Wet decomposition met hod Oil ?IHQ. 

SS¥ SEia S2B01 SS ¥S ¥¥S( ICP-AES)g S¥2¥ SQ. 





(l) ¥8-QdfO|¥°l LH¥3¥S 

(Pb 85wt% 015 l¥6¥ ¥5/2S) 

(m) All El S' 22¥Xf0|| 522 bg&i 

(n) 2282, 3XI¥i, SS&OII A[g£l¥ ¥□ 
A[g5X| : oFbH (a) , (b) , (c) S (d) 0|2|2| IE. 



12 □ SSAH, ¥22X1, AI2XII 


^2 CD j 

n sum 

6X[ Hi 

as§ 

SEISS 

uiy / 


PBB/PBDE 
0121 21 2X| 


(a) illSi : 1 XH5 ¥252501 5mg 0152 3. 

(b) 2522X1, SfIIEI-52 biff 2X1, 5X12X1 

(c) ill ¥l§ : 1XH5 ¥252501 5mg 0122 3. 

(d) ¥SS5g, 52558 0|2|2| 

AX85XI : OIEU 0|2|2| g¥ 

£5, 22 8°l 5 ¥22 l¥9b 3 
*□550138 XfXI¥ £2 ¥§-PU[0|¥ 

¥fi g£2AH XILHHH2S 01322, 2S3B, 2I¥§^3E, 51 B| ££ 
Wm X[X| ¥ 2U2 5. 

PEI, 2225°l 5X||» 5¥ 5dCHI □ 5H AH ¥ ¥L| = 0| t|2ff *011 Xj|¥ 
SIOI A[g5[¥ 52Xf SIP. 

2220H22, £2 ¥ aS¥S. 

(¥2501 4,roj2 CH xHI 22X11* 8gtf ¥ 2i¥ 3?, A[gg 255P) 
5X| 0121 2| ¥8 

(22501 4(22 CHXII 22X11* 8gtf ¥ 2i¥ 3?, A[gg 255P) 


20042 31 


20042 31 


20042 31 


20032 31 


20042 31 


15.4 5*8 2X1I§[¥ S3 


■15.6 2*8 ¥X1IS(¥ 83 


¥£ §£ 


: s^QIS|E 


□ X| 8 ¥2 10m 3 0I5°I XI3AIS3CHIAH 
0. Ippm 01 5| 


22 8X11X2 
8X11* 


P HI 01 ¥ XII ¥A| Oil A[g5HAH¥ 2£¥ S3 


44 m 7 as 


P tdl 01 ¥ XII ¥A| Oil A[g5HAH¥ 2£¥ S3 


[22S8 2£2¥ S3] 

CFC(ch lorof luorocarbon) , HCFC ( hyd r och I o r o f luorocarbon) .methyl bromide, 

1 . 1 . 1— t r ichloroethane, carbon tetrachloride 
[Chlorine 2X| gOH] 

1 . 1 .2— tr ichloroethane, 1 ,2-dichloroethane, 1 , 1-d i ch I oroeth I ene , 

1 . 2— d i ch I oroethy I ene , methy I ene chloride, 
chloroform, trichloroethylene, tetrachloroethy lene 








